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Kanker payudara merupakan penyebab kematian tersering pada wanita, dan 
69% kematian akibat kanker payudara terjadi di negara berkembang. Tamoxifen 
telah banyak digunakan sebagai pengobatan kanker payudara, melalui 
kemampuannya menghambat ikatan antara estrogen dengan reseptornya sehingga 
dapat menginduksi apoptosis. Propolis diketahui memiliki aktivitas anti kanker. 
Mekanisme utama efek antikanker propolis terkait dengan apoptosis dan juga 
melalui penghentian siklus sel. Cyclin D1 yang berperan pada pengendalian siklus 
sel, merupakan protein yang mengalami peningkatan ekspresi terbanyak pada 
kanker payudara. 
Penelitian ini bertujuan untuk mengetahui efek anti kanker ekstrak ethanol 
propolis (EEP) yang berasal dari Kerjo, Karanganyar pada kultur sel kanker 
payudara (MCF-7) melalui potensinya sebagai antikanker dalam penurunan 
ekspresi protein Cyclin D1 dan peningkatan apoptosis. 
Merupakan penelitian experimental laboratories post test with control 
group non cross over design. Dilakukan pada sel MCF-7 dengan perlakuan 
pemberian konsentrasi (½ IC50, IC50, 2 IC50) EEP, 1 IC50 tamoxifen, kombinasi 
1 IC50 (EEP + tamoxifen), dan kontrol. Pengamatan ekspresi protein Cyclin D1 
dengan metode imunositokimia dan pengamatan apoptosis dengan flowcytometry. 
Uji statistik menggunakan ANOVA, dilanjutkan dengan uji post hoc Tuckey. 
Dinyatakan bermakna bila p<0,05. 
Hasil penelitian didapatkan konsentrasi penghambatan 50% sel MCF-7 
(IC50) oleh EEP= 121 μg/mL, dan oleh Tamoxifen= 27 μg/mL. Hasil uji ANOVA 
menghasilkan p=0,001, menunjukkan masing-masing kelompok berbeda secara 
menyakinkan. Semua perlakuan pemberian EEP dapat menurunkan ekspresi 
protein Cyclin D1 dan meningkatkan apoptosis sel (p<0,05). Kekuatan 1 IC50 
EEP, 2 IC50 EEP dan 1 IC50 (EEP+Tamoxifen) setara dengan 1 IC50 Tamoxifen 
dalam menurunkan ekspresi protein Cyclin D1 dan meningkatkan apoptosis 
(p>0,05).  
Sehingga dapat disimpulkan bahwa semua konsentrasi EEP menurunkan 
ekspresi protein Cyclin D1 dan meningkatkan apoptosis sel. Pemberian EEP yang 
setara dengan pemberian tamoxifen terjadi pada 1 IC50 EEP dan 2 IC50 EEP, 
begitu pula dengan pemberian gabungan 1 IC50 (EEP+Tamoxifen). 
 
Kata kunci : Ekstrak ethanol propolis, Cyclin D1, apoptosis, sel MCF-7 
 xiii 
 
EFFECT OF ETHANOL EXTRACT OF PROPOLIS DECREASE  
CYCLIN D1 EXPRESSION AND INCREASE OF APOPTOSIS IN  





Breast cancer is the most common cause of death in women, and 69% of 
breast cancer deaths occur in developing countries. Tamoxifen has been widely 
used as a treatment for breast cancer, through its ability to inhibit the bond 
between estrogen and its receptors so as to induce apoptosis. Propolis is known to 
have anti-cancer activity. The main mechanism of the anti-cancer effects of 
propolis is related to apoptosis and also through the cessation of the cell cycle. 
Cyclin D1, which plays a role in cell cycle control, is a protein that has increased 
the most expression in breast cancer. 
This study aims to determine the anti-cancer effects of ethanol propolis 
extract (EEP) derived from Kerjo, Karanganyar on breast cancer cell culture 
(MCF-7) through its potential as an anticancer in decreased expression of Cyclin 
D1 protein and increased apoptosis. 
An experimental research laboratories post test with control group non cross 
over design. Performed on MCF-7 cells by treatment of concentration (½ IC50, 
IC50, 2 IC50) EEP, 1 IC50 tamoxifen, combination 1 IC50 (EEP + tamoxifen), and 
control. Observation of Cyclin D1 protein expression with immunocytochemical 
method and apoptosis observation with flowcytometry. Statistical test using 
ANOVA, followed by post hoc Tukey test. Declared significant if p <0.05. 
The result showed that 50% MCF-7 (IC50) inhibition concentration by 
EEP = 121 μg / mL, and by Tamoxifen = 27 μg / mL. The ANOVA test result 
yielded p = 0,001, showing each group differently. All treatment of EEP 
administration may decrease the expression of Cyclin D1 protein and increase cell 
apoptosis (p <0.05). The strength of 1 IC50 EEP, 2 IC50 EEP and 1 IC50 (EEP + 
Tamoxifen) is equivalent to 1 IC50 Tamoxifen in decreasing the expression of 
Cyclin D1 protein and increasing apoptosis (p> 0.05). 
It can be concluded that all concentrations of EEP decrease the Cyclin D1 
protein expression and increase cell apoptosis. EEP administration equivalent to 
tamoxifen administration occurs in 1 IC50 EEP and 2 IC50 EEP, as well as 
combination 1 IC50 (EEP + Tamoxifen). 
 
Keywords: Ethanol propolis extract, Cyclin D1, apoptosis, MCF-7 cells
xiv 
 
Teky Widyarini. S961308007. 2017. Pengaruh Ekstrak Ethanol Propolis 
Terhadap Penurunan Ekspresi Cyclin D1 Dan Peningkatan Apoptosis Pada 
Kultur Sel Kanker Payudara (Cell Line MCF-7). TESIS. Pembimbing I : dr. 
Suradi Maryono, SpPD-KHOM FINASIM, Pembimbing II : Prof. Dr. dr. 
Bambang Purwanto, SpPD-KGH FINASIM. Program PPDS I Ilmu Penyakit 





Latar Belakang : Kanker payudara merupakan penyebab kematian tersering 
pada wanita, dan 69% kematian akibat kanker payudara terjadi di negara 
berkembang. Tamoxifen telah banyak digunakan sebagai pengobatan kanker 
payudara, melalui kemampuannya menghambat ikatan antara estrogen dengan 
reseptornya sehingga dapat menginduksi apoptosis. Propolis diketahui memiliki 
aktivitas anti kanker. Mekanisme utama efek antikanker propolis terkait dengan 
apoptosis dan juga melalui penghentian siklus sel. Cyclin D1 yang berperan pada 
pengendalian siklus sel, merupakan protein yang mengalami peningkatan ekspresi 
terbanyak pada kanker payudara. 
Tujuan Penelitian : mengetahui efek anti kanker ekstrak ethanol propolis (EEP) 
yang berasal dari Kerjo, Karanganyar pada kultur sel kanker payudara (MCF-7) 
melalui potensinya sebagai antikanker dalam penurunan ekspresi protein Cyclin 
D1 dan peningkatan apoptosis. 
Metode Penelitian : Merupakan penelitian experimental laboratories post test 
with control group non cross over design. Dilakukan pada sel MCF-7 dengan 
perlakuan pemberian konsentrasi (½ IC50, IC50, 2 IC50) EEP, 1 IC50 tamoxifen, 
kombinasi 1 IC50 (EEP + tamoxifen),  dan kontrol. Pengamatan ekspresi protein 
Cyclin D1 dengan metode imunositokimia dan pengamatan apoptosis dengan 
flowcytometry.. Uji statistik menggunakan ANOVA, dilanjutkan dengan uji post 
hoc Tuckey. Dinyatakan bermakna bila p<0,05. 
Hasil Penelitian : Hasil penelitian didapatkan konsentrasi penghambatan 50% sel 
MCF-7 (IC50) oleh EEP= 121 μg/mL, dan oleh Tamoxifen= 27 μg/mL. Hasil uji 
ANOVA menghasilkan p=0,001, menunjukkan masing-masing kelompok 
berbeda secara menyakinkan. Semua perlakuan pemberian EEP dapat 
menurunkan ekspresi protein Cyclin D1 dan meningkatkan apoptosis sel 
(p<0,05). Kekuatan 1 IC50 EEP, 2 IC50 EEP dan 1 IC50 (EEP+Tamoxifen) 
setara dengan 1 IC50 Tamoxifen dalam menurunkan ekspresi protein Cyclin D1 
dan meningkatkan apoptosis (p>0,05).  
Kesimpulan : semua konsentrasi EEP menurunkan ekspresi protein Cyclin D1 
dan meningkatkan apoptosis sel. Pemberian EEP yang setara dengan pemberian 
tamoxifen terjadi pada 1 IC50 EEP dan 2 IC50 EEP, begitu pula dengan 
pemberian gabungan 1 IC50 (EEP+Tamoxifen) 
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Breast cancer is the most common cause of death in women, and 69% of 
breast cancer deaths occur in developing countries. Tamoxifen has been widely 
used as a treatment for breast cancer, through its ability to inhibit the bond 
between estrogen and its receptors so as to induce apoptosis. Propolis is known to 
have anti-cancer activity. The main mechanism of the anti-cancer effects of 
propolis is related to apoptosis and also through the cessation of the cell cycle. 
Cyclin D1, which plays a role in cell cycle control, is a protein that has increased 
the most expression in breast cancer. 
Objectives 
This study aims to determine the anti-cancer effects of ethanol propolis 
extract (EEP) derived from Kerjo, Karanganyar on breast cancer cell culture 
(MCF-7) through its potential as an anticancer in decreased expression of Cyclin 
D1 protein and increased apoptosis. 
Methods 
An experimental research laboratories post test with control group non cross 
over design. Performed on MCF-7 cells by treatment of concentration (½IC50, 
IC50, 2IC50) EEP, 1IC50 tamoxifen, combination 1IC50 (EEP + tamoxifen), and 
control. Observation of Cyclin D1 protein expression with immunocytochemical 
method and apoptosis observation with flowcytometry. Statistical test using 
ANOVA, followed by post hoc Tukey test. Declared significant if p <0.05. 
Results 
The result showed that 50% MCF-7 (IC50) inhibition concentration by 
EEP = 121 μg / mL, and by Tamoxifen = 27 μg / mL. The ANOVA test result 
yielded p = 0,001, showing each group differently. All treatment of EEP 
administration may decrease the expression of Cyclin D1 protein and increase cell 
apoptosis (p <0.05). The strength of 1 IC50 EEP, 2 IC50 EEP and 1 IC50 (EEP + 
Tamoxifen) is equivalent to 1 IC50 Tamoxifen in decreasing the expression of 
Cyclin D1 protein and increasing apoptosis (p> 0.05). 
Conclusions 
It can be concluded that all concentrations of EEP decrease the Cyclin D1 
protein expression and increase cell apoptosis. EEP administration equivalent to 
tamoxifen administration occurs in 1IC50 EEP and 2IC50 EEP, as well as 
combination 1 IC50 (EEP + Tamoxifen). 
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AP-1  : Activator protein-1  
APAF-1 : Apoptotic Protease Activating Factor-1 
APC  : Antigen Presenting Cell 
BAK  : Bcl-2 homologous Antagonist/Killer protein 
BAX  : Bcl-2 associated X protein 
BRCA1 : Breast Cancer Susceptibility Genes 1 
BRCA2 : Breast Cancer Susceptibility Genes 2 
CAPE  : Caffeic Acid Phenethyl Ester 
CDK  : Cyclin dependent kinase 
CIN  : Cromosomal Instability 
DISC  : Death-inducing singnalling complex 
DCIS  : Ductal Carcinoma In Situ 
DNA  : Deoksiribonukleat Acid 
EEP  : Ekstrak etanol propolis 
ER  : Estrogen Receptor 
ERK  : Extracellular signal-regulated kinases 
EGFR  : Endotheal Growth Factor Receptor 
COX2  : Cyclooxygenase-2 
FAS  : Fatty Acid Synthase 
FADD  : Fas-associated death domain 
HER2             : Human Epidermal Growth Factor Receptor 2  
IC50              : Inhibition Concentration 50 (concentration of a drug that gives 
half-maximal response)  (Pada penelitian ini : 1/2 IC50 = 60 
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µg/mL, IC50 = 121 µg/mL , 2 IC50 = 242 µg/Ml dan IC50 
Tamoxifen = 27 µg/mL) 
IDC  : Invasive Ductal Carcinoma 
ILC  : Invasive Lobular Carcinoma 
IBC  : Inflammatory Breast Cancer 
IAP  : Inhibitor of Apoptosis Proteins 
MAPK  : Mitogen-activated protein kinase 
MIN   : Microsatellite Instability 
MMR  : Missmatch repair 
MCF-7  : Michigan Cancer Foundation 7   
NFkB  : Nuclear factor kappa B 
NFAT   : Nuclear factor of activated cells 
pGP   : P-glikoprotein 
PI3K  : Phosphatidylinositide 3-kinases 
PR  : Progesteron Receptor 
PS  : phosphatidylserine 
RB  : Retinoblastoma 
TSG  : Tumor Suppressor Gene 
TNFR  : Tumor Necrosis Factor Receptor 
TRADD : TNF receptor-associated death domain 
VEGF  : Vascular Endothel Growth Factor 
WHO   : World Health Organization  
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